a2 United States Patent
Song

US009049138B2

US 9,049,138 B2
Jun. 2, 2015

(10) Patent No.:
(45) Date of Patent:

(54) METHOD, DEVICE AND SYSTEM FOR
IMPLEMENTING MULTICAST
FORWARDING IN EXTENDED VLAN
BRIDGE

(735)

Inventor: Xiaoli Song, Shenzhen (CN)

(73)

")

Assignee: ZTE Corporation, Shenzhen (CN)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 126 days.

1) 13/701,364

(22)

Appl. No.:
PCT Filed: Mar. 18, 2011

PCT No.:

§371 (D),
(2), (4) Date:

(86) PCT/CN2011/071973

Nov. 30, 2012

PCT Pub. No.: WO02011/153858
PCT Pub. Date: Dec. 15,2011

87

(65) Prior Publication Data

US 2013/0094506 A1l Apr. 18, 2013

(30) Foreign Application Priority Data

Jun. 8,2010  (CN) .oceveiiciciieee 20101 0195389
(51) Imt.ClL
HO4L 12/761
HO4L 12/46
HO4L 12/18
U.S. CL
CPC ........... HO04L 45/16 (2013.01); HO4L 12/4641
(2013.01); HO4L 12/1886 (2013.01)
Field of Classification Search
UspC ... 370/389,390, 401, 412, 432, 474, 466,
370/473,392,312
See application file for complete search history.

(2013.01)
(2006.01)
(2006.01)
(52)

(58)

(56) References Cited

U.S. PATENT DOCUMENTS

7,301,946 B2 112007 Meier
2004/0252690 Al* 12/2004 Pungetal. ... 370/390
2005/0025160 Al 2/2005 Meier
2007/0097968 Al*  5/2007 Du ..ccoovvniviiiiiiiins 370/389
2010/0309912 Al* 12/2010 Mehtaetal. ... ... 370/390
2011/0243136 Al* 10/2011 Ramanetal. ............ 370/392

FOREIGN PATENT DOCUMENTS

CN 1871811 A 11/2006
CN 101145927 A 3/2008
OTHER PUBLICATIONS

International Search Report in international application No. PCT/
CN2011/071973, mailed on Jun. 30, 2011.

(Continued)

Primary Examiner — Edan Orgad
Assistant Examiner — Saumit Shah

(74) Attorney, Agent, or Firm — Oppedahl Patent Law Firm
LLC

(57) ABSTRACT

The disclosure provides a method, a device, and a system for
implementing multicast forwarding in an Extended VLAN
(Virtual Local Area Network) Bridge (EVB), wherein the
method includes: the EVB controlling bridge receives a mul-
ticast frame and acquires a multicast address from the multi-
cast frame; inquires on a master port and an identifier (ID) of
a subgroup corresponding to the multicast address from a first
preset mapping table; forwards, when the ID of the corre-
sponding subgroup is an Multicast Identifier (MCID), the
multicast frame carrying the MCID to a corresponding Port
Extender (PE) assembly via the master port; and the PE
assembly distributes the multicast frame to a User Equipment
(UE) according to a correspondence between the MCID car-
ried in the multicast frame and a downlink port of the PE
assembly.
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Fig. 2
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Fig. 4
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METHOD, DEVICE AND SYSTEM FOR
IMPLEMENTING MULTICAST
FORWARDING IN EXTENDED VLAN
BRIDGE

TECHNICAL FIELD

The disclosure relates to the field of communications, and
in particular to a method, a device, and a system for imple-
menting multicast forwarding in an Extended VL AN (Virtual
Local Area Network) Bridge (EVB).

BACKGROUND

As the communications technology develops continu-
ously, more and more servers are deployed in a network,
along with which the server virtualization technology devel-
ops rapidly, such that more and more bridges are required,
substantially increasing the equipment cost of an operator as
well as equipment management cost. To reduce equipment
cost and equipment management cost in network deploy-
ment, in particular in a data centre network, a port extension
technology for bridge is proposed in the industry, namely the
investment and management cost for switching equipment
are reduced by bridge port extension.

Bridge port extension is implemented by cascade of Port
Extender (PE) assembly. FIG. 1 is a flowchart of multicast
forwarding of EVB in relevant art, as shown in FIG. 1, the
Extended VLLAN Bridge (EVB) includes an EVB controlling
bridge and a PE assembly connected with a physical port of
the EVB controlling bridge. The EVB is connected with a
User Equipment (UE) via the PE assembly and an external
port of the EVB controlling bridge itself, and there are mul-
tiple extended ports inside the PE assembly. When the EVB
controlling bridge detects a PE assembly at its physical port,
depending on the number of UEs connected with the PE
assembly, a port mapping S assembly corresponding to the
EVB controlling bridge performs instantiation between a cus-
tomer assembly (C assembly, in short) and the physical port,
to allocate a service VLAN (S-VLAN) identifier (SVID) fora
mapping port corresponding to an instance, that is, each
physical port connected with the PE assembly will perform
instantiation of a corresponding port on assembly C, such that
a bridge originally with 3 physical ports is extended into a
bridge with 7 exit port. Namely, there is a private virtual
channel from the assembly C to each mapping port. After
receiving a multicast frame, the assembly C will search for a
corresponding mapping port according to a mapping relation
between a multicast address and a mapping port bitmap, and
forward the multicast frame at each mapping port.

However, because there is only one physical port between
the EVB controlling bridge and each PE assembly, the virtu-
alized mapping ports in the EVB controlling bridge actually
correspond to the same physical port, such that in a multicast
service, the same multicast frame is sent to the same physical
port through multiple mapping ports, forwarded to the PE
assembly by the physical port, and forwarded by the PE
assembly again to each corresponding UE via a downlink
port. Therefore, the same multicast frame may be repeatedly
duplicated and forwarded at the same physical port, causing
tremendous waste of network bandwidth resources.

SUMMARY

The main purpose of the present disclosure is to provide a
method, a device, and a system for implementing multicast
forwarding in an Extended VLLAN Bridge (EVB) in order to
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2

avoid the waste of network bandwidth caused by repetitive
forwarding of the same multicast frame by the same physical
port during the implementation of the forwarding of a multi-
cast service, so as to increase network bandwidth utilization.

The present disclosure provides a method for implement-
ing multicast forwarding in an Extended VLAN Bridge
(EVB), including:

a multicast frame is received and a multicast address is
acquired from the multicast frame;

a master port and an identifier (ID) of a subgroup corre-
sponding to the multicast address are inquired on from a first
preset mapping table;

when the ID of the corresponding subgroup is a Multicast
Identifier (MCID), the multicast frame carrying the MCID is
forwarded to a corresponding Port Extender (PE) assembly
via the master port; and

the PE assembly distributes the multicast frame to a User
Equipment (UE) according to a correspondence between the
MCID carried in the multicast frame and a downlink port of
the PE assembly.

In an embodiment, when the ID of the corresponding sub-
group is a Multicast Identifier (MCID), forwarding the mul-
ticast frame carrying the MCID to a corresponding PE assem-
bly via the master port may specifically include:

the MCID is carried in the multicast frame when the ID of
the corresponding subgroup is the MCID; and

the multicast frame carrying the MCID is forwarded via the
master port to a physical port corresponding to the master port
and sent via the physical port to the corresponding PE assem-
bly.

In an embodiment, distributing, by the PE assembly, the
multicast frame to a UE according to a correspondence
between the MCID carried in the multicast frame and a down-
link port of the PE assembly may specifically include:

the PE assembly receives the multicast frame carrying the
MCID via an uplink port;

a second preset mapping table is inquired on, the multicast
frame is duplicated and forwarded levelwise according to a
correspondence between the MCID carried in the multicast
frame and a PE downlink port in the second preset mapping
table;

the MCID is stripped from the multicast frame when the
multicast frame is forwarded to an external port between the
PE assembly and the UE; and

the multicast frame stripped of the MCID is sent to the UE
via the external port.

In an embodiment, the method may further include: before
a multicast frame is received and a multicast address is
acquired from the multicast frame,

the first preset mapping table is established for the mapping
relation between the multicast address and the master port
and the ID of the corresponding subgroup; and

the second preset mapping table is established for the cor-
respondence between the MCID and the PE downlink port.

In an embodiment, the method may further include: before
amaster port and an identifier (ID) of a subgroup correspond-
ing to the multicast address are inquired on from a first preset
mapping table,

when the ID of the corresponding subgroup is a Customer
VLAN Identifier (CVID), the multicast frame is sent to the
UE via an external port corresponding to the CVID.
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The present disclosure further provides a device for imple-
menting multicast forwarding in an EVB, including a receiv-
ing module, an inquiring module, a forwarding module and a
distributing module, wherein

the receiving module is configured to receive a multicast
frame, acquire a multicast address from the multicast frame,
and send the multicast address to the inquiring module;

the inquiring module is configured to inquire on a master
port and an identifier (ID) of a subgroup corresponding to the
multicast address from a first preset mapping table and send
an inquired result to the forwarding module;

the forwarding module is configured to forward, when the
ID of the corresponding subgroup is a Multicast Identifier
(MCID), the multicast frame carrying the MCID to a corre-
sponding Port Extender (PE) assembly via the master port;
and

the distributing module is located in the PE assembly and is
configured to distribute the multicast frame to a User Equip-
ment (UE) according to a correspondence between the MCID
carried in the multicast frame and a downlink port of the PE
assembly.

In an embodiment, the forwarding module may include a
carrying unit and a first sending unit, wherein

the carrying unit is configured to carry the MCID in the
multicast frame when the ID of the corresponding subgroup
in the inquired result is the MCID; and

the first sending unit is configured to forward via the master
port the multicast frame carrying the MCID to a physical port
corresponding to the master port and send via the physical
port the multicast frame carrying the MCID to the corre-
sponding PE assembly.

In an embodiment, the distributing module may include a
receiving unit, an inquiring unit, a forwarding unit, a stripping
unit and a second sending unit, wherein

the receiving unit is configured to receive the multicast
frame carrying the MCID via an uplink port;

the inquiring unit is configured to inquire on a second
preset mapping table;

the forwarding unit is configured to duplicate and forward
the multicast frame levelwise according to a correspondence
between the MCID carried in the multicast frame and a PE
downlink port in the second preset mapping table;

the stripping unit is configured to strip the MCID from the
multicast frame when the multicast frame is forwarded to an
external port between the PE assembly and the UE; and

the second sending unit is configured to send the multicast
frame stripped of the MCID to the UE via the external port.

In an embodiment, the device may further include:

an establishing module configured to establish the first
preset mapping table for the mapping relation between the
multicast address and the master port and the ID of the cor-
responding subgroup, send the first preset mapping table to
the inquiring module, establish the second preset mapping
table for the correspondence between the MCID and the PE
downlink port, and send the second preset mapping table to
the distributing module.

In an embodiment, the forwarding module may be further
configured to send, when the ID of the corresponding sub-
group is a Customer VLAN Identifier (CVID), the multicast
frame to the UE via an external port corresponding to the
CVID.

The present disclosure further provides a system for imple-
menting multicast forwarding, including: an EVB and a UE
connected with an external port of the EVB, wherein the EVB
includes a device for implementing multicast forwarding, and
the device for implementing multicast forwarding includes a
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4

receiving module, an inquiring module, a forwarding module,
and a distributing module, wherein

the receiving module is configured to receive a multicast
frame, acquire a multicast address from the multicast frame,
and send the multicast address to the inquiring module;

the inquiring module is configured to inquire on a master
port and an identifier (ID) of a subgroup corresponding to the
multicast address from a first preset mapping table and send
an inquired result to the forwarding module;

the forwarding module is configured to forward, when the
ID of the corresponding subgroup is a Multicast Identifier
(MCID), the multicast frame carrying the MCID to a corre-
sponding Port Extender (PE) assembly via the master port;
and

the distributing module is located in the PE assembly and is
configured to distribute the multicast frame to the UE accord-
ing to a correspondence between the MCID carried in the
multicast frame and a downlink port of the PE assembly.

With the method, device, and system for implementing
multicast forwarding in the EVB of the present disclosure, the
same multicast frame is forwarded just once at the same
physical port in the EVB according to the mapping relation
between the multicast address in the multicast frame and the
master port and the ID of the subgroup corresponding to the
multicast address, avoiding waste of network bandwidth
caused by repetitive duplicating of the multicast frame by the
same physical port, and increasing network bandwidth utili-
zation.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flowchart of multicast forwarding of EVB in
relevant art;

FIG. 2 is a flowchart of a method for implementing multi-
cast forwarding in an EVB according to an embodiment of the
present disclosure;

FIG. 3 is the specific flowchart of Step 103 in the method
for implementing multicast forwarding in an EVB shown in
FIG. 2;

FIG. 4 is the specific flowchart of Step 104 in the method
for implementing multicast forwarding in an EVB shown in
FIG. 2;

FIG. 5 is a schematic view of an exemplary application of
the aforesaid method embodiment;

FIG. 6 is a flowchart of a method for implementing multi-
cast forwarding in an EVB according to another embodiment
of the present disclosure;

FIG. 7 is a structural diagram of a device for implementing
multicast forwarding in an EVB according to an embodiment
of the present disclosure;

FIG. 8 is a detailed structural diagram of a forwarding
module in the device for implementing multicast forwarding
in an EVB shown in FIG. 7,

FIG. 9 is a detailed structural diagram of a distributing
module in the device for implementing multicast forwarding
in an EVB shown in FIG. 7,

FIG. 10 1is an structural diagram of a device for implement-
ing multicast forwarding in an EVB according to another
embodiment of the present disclosure; and

FIG. 11 is a structural diagram of a system for implement-
ing multicast forwarding according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION

The technical solution of the disclosure is further elabo-
rated with reference to the figures and embodiments.
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The basic idea of the disclosure is that: in an EVB, a
subgroup of each multicast group at an extended physical port
is identified by an identifier (ID), the multicast frame is for-
warded at an external port of an EVB controlling bridge itself
identified by a Customer VLAN ID (CVID) when the ID of a
subgroup corresponding to the multicast address is the CVID;
and when the ID of the subgroup corresponding to the mul-
ticast address is a Multicast ID (MCID), the multicast frame
is forwarded at the master port identified by the MCID and
sent to a corresponding PE assembly via a corresponding
physical port, avoiding repetitive duplicating and forwarding
of the multicast frame at the same physical port of the
extended bridge, and increasing network bandwidth utiliza-
tion.

FIG. 2 is a flowchart of a method for implementing multi-
cast forwarding in an EVB according to an embodiment of the
present disclosure. As shown in FIG. 2, the method for imple-
menting multicast forwarding in an EVB proposed by an
embodiment of the disclosure includes the following steps.

Step 101: receiving a multicast frame and acquiring a mul-
ticast address from the multicast frame.

The operating environment of the method of the disclosure
is the aforementioned EVB connected with a UE, wherein the
EVB includes an EVB controlling bridge and a PE assembly,
and one EVB controlling bridge forms one multicast group
together with multiple PE assemblies. The EVB controlling
bridge is connected with a PE assembly via a physical port.
The EVB receives a multicast frame via the EVB controlling
bridge. The PE assembly may extend the physical port into
multiple downlink ports, and the PE assembly distributes the
multicast frame to a UE via a corresponding PE downlink
port. In this step, when receiving the multicast frame, the
EVB controlling bridge acquires the multicast address from
the multicast frame, wherein one multicast frame includes
one multicast address, each multicast address corresponds to
multiple subgroups of one multicast group, each subgroup
corresponds to one extended physical port, and each sub-
group corresponds to a master port in the mapping ports of the
port mapping S assembly of one EVB controlling bridge.

Step 102: inquiring on a master port and an identifier (ID)
of a subgroup corresponding to the multicast address from a
first preset mapping table.

In this embodiment, a first preset mapping table represent-
ing a correspondence between the multicast address and the
1D of a subgroup corresponding to the multicast address is
added in the C assembly of the EVB controlling bridge,
namely, the subgroup of each multicast group at the extended
physical port is identified by the ID. If the EVB controlling
bridge forwards the multicast frame through extension of the
physical port by the PE assembly, the first preset mapping
table includes the correspondence between the multicast
address and the MCID of the subgroup in which the physical
port is located, wherein the composition of the MCID
includes all members joining the corresponding multicast
group under the physical port, each MCID corresponds to the
master port of a mapping port. If the multicast group includes
an external port provided by the EVB controlling bridge itself
(namely, the external port is directly connected to the UE
instead of being extended via the PE assembly), then the first
mapping table further includes a correspondence between the
multicast address and the CVID corresponding to the external
port. The first mapping table, after being established, is stored
in a Forwarding Database (FDB). When the C assembly of the
EVB controlling bridge receives a multicast frame, the first
preset mapping table is inquired on in the FDB using the
multicast address carried in the multicast frame as an index, to
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6

acquire the CVID or MCID corresponding to the multicast
address as well as the corresponding master port or external
port.

The specific corresponding entries in aforesaid first map-
ping table are shown as in the following Table 1:

TABLE 1
Multicast
address Subgroup ID Corresponding exit
A MCID1 Portl (master port)
MCID2 Portl (master port)
MCID3 Port2 (master port)
CVID (VID carried by the Port3 (external port)
multicast frame) Port4 (external port)
B MCID1 Portl (master port)

MCID8
MCID9

Port2 (master port)
Port5 (master port)

As shown in Table 1, one multicast address A corresponds
to multiple subgroups identified by different MCIDs. Within
one multicast frame, one MCID corresponds to one subgroup,
and the subgroup of each MCID corresponds to one master
port, each subgroup also corresponds to one physical port.

Step 103: forwarding, when the ID of the corresponding
subgroup is a Multicast Identifier (MCID), the multicast
frame carrying the MCID to a corresponding PE assembly via
the master port.

Specifically, as mentioned above, by inquiring on the first
preset mapping table, when the ID of the subgroup corre-
sponding to the multicast address is an MCID, the MCID is
carried in the multicast frame as part of the multicast frame
TAG header, and the multicast frame carrying the MCID is
forwarded via the corresponding master port and sent to the
corresponding PE assembly via the corresponding physical
port, wherein the sending at the corresponding physical port
is done just once.

Step 104: distributing, by the PE assembly, the multicast
frame to a UE according to a correspondence between the
MCID carried in the multicast frame and a downlink port of
the PE assembly.

In this embodiment, a second preset mapping table repre-
senting a correspondence between an MCID and a downlink
port of the PE assembly may be set beforehand.

When the PE assembly receives the multicast frame for-
warded from the master port, the multicast frame is distrib-
uted to a UE according to the correspondence between the
MCID and the downlink port of the PE assembly in the
second preset mapping table.

FIG. 3 is the specific flowchart of Step 103 in the method
for implementing multicast forwarding in an EVB shown in
FIG. 2, and as shown in FIG. 3, the Step 103 specifically
includes:

Step 1031: carrying the MCID in the multicast frame when
the ID of the subgroup corresponding to the multicast address
is the MCID; and

Step 1032: forwarding via the master port the multicast
frame carrying the MCID to a physical port corresponding to
the master port and sending via the physical port the multicast
frame carrying the MCID to the corresponding PE assembly.

FIG. 4 is the specific flowchart of Step 104 in the method
for implementing multicast forwarding in an EVB shown in
FIG. 2, and as shown in FIG. 4, the Step 104 specifically
includes:

Step 1041: receiving, by the PE assembly, the multicast
frame carrying the MCID via an uplink port;
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Step 1042: inquiring on a second preset mapping table;

Step 1043: duplicating and forwarding the multicast frame
levelwise according to a correspondence between the MCID
carried in the multicast frame and the PE downlink port in the
second preset mapping table;

Step 1044: stripping the MCID from the multicast frame
when the multicast frame is forwarded to an external port
between the PE assembly and the UE; and

Step 1045: sending the multicast frame stripped of the
MCID to the UE via the external port.

In the steps 1041 to 1045, when the PE assembly receives
the multicast frame carrying the MCID sent by the EVB
controlling bridge, the multicast frame is duplicated and for-
warded respectively at a corresponding downlink port
according to the second preset mapping table. Because the PE
downlink port is a level-wise extension for the corresponding
physical port, the PE assembly forwards the multicast frame
to the UE through a downlink port extended level by level
according to the correspondence between the MCID and the
PE downlink port in the second preset mapping table. Before
the multicast frame reaches the UE, if the downlink port is an
external port of the EVB (i.e., an external port between the PE
assembly and the UE), then the PE assembly strips the MCID
from the multicast frame before forwarding, such that the
multicast frame obtained by the UE is the original multicast
frame.

FIG. 5 is a schematic view of an exemplary application of
the aforesaid method embodiment. As shown in FIG. 5, the 5
UEs marked black in the figure are in the same multicast
group, and except for that the UE at the bottom has a corre-
sponding physical port, the other 4 UEs all corresponds to
respective virtual ports inside the EVB controlling bridge. For
example, for the topmost physical port of the EVB itselfin the
figure, the multicast frame will be sent repeatedly for three
times at the topmost physical port if a conventional way of
processing is adopted, while the multicast frame is sent just
once using the method embodiment herein. This is specifi-
cally implemented as follows.

By inquiring on a mapping table, the C assembly acquires
the master port of a port mapping S assembly inside the EVB
controlling bridge corresponding to the multicast address and
the MCID of a multicast subgroup inside the assembly, and
then forwards just once the multicast frame carrying the
MCID at the corresponding master port, and the distribution
of the multicast frame is realized by the PE assembly. In
actual networking, there may be hundreds or thousands of
members (or even more) in a multicast group, and with the
method embodiment herein, the problem of network storms
and influence on the network performance caused by repeti-
tive duplicating and forwarding of the multicast frame at the
same physical port in the EVB may be solved effectively,
reducing waste of bandwidth resources and increasing utili-
zation of network resources.

FIG. 6 is a flowchart of a method for implementing multi-
cast forwarding in an EVB according to another embodiment
of the present disclosure. As shown in FIG. 6, another
embodiment of the disclosure proposes a method for imple-
menting multicast forwarding in an EVB. Based on the afore-
mentioned embodiment, before the Step 101, the method
further includes:

Step 90: establishing the first preset mapping table for the
mapping relation between the multicast address and the mas-
ter port and the ID of the subgroup corresponding to the
multicast address; and

Step 100: establishing the second preset mapping table for
the correspondence between the MCID and the PE downlink
port.
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After the Step 102, the method further includes:

Step 1021: sending, when the ID of the corresponding
subgroup is a CVID, the multicast frame to the UE via an
external port corresponding to the CVID.

As shown in the Table 1, when the ID of the subgroup
corresponding to the multicast address is CVID, it means that
the subgroup identified by the CVID corresponds to an exter-
nal port provided by the EVB controlling bridge, namely, the
external port is not extended through a PE assembly, so the
EVB controlling bridge forwards the multicast frame at one
or more external ports of the EVB controlling bridge itself
identified by the CVID according to a regular multicast for-
warding process.

When the ID of the subgroup corresponding to the multi-
cast address is MCID, the EVB controlling bridge will for-
ward the multicast frame to a corresponding PE assembly
only at the only one master port (which is the control channel
between the EVB controlling bridge and the PE assembly) of
the subgroup identified by the MCID.

FIG. 7 is a structural diagram of a device for implementing
multicast forwarding in an EVB according to an embodiment
of the present disclosure. As shown in FIG. 7, the device for
implementing multicast forwarding in an EVB of the disclo-
sure includes a receiving module 701, an inquiring module
702, a forwarding module 703 and a distributing module 704,
wherein

the receiving module 701 is configured to receive a multi-
cast frame, acquire a multicast address from the multicast
frame, and send the multicast address to the inquiring module
702;

the inquiring module 702 is configured to inquire on a
master port and an identifier (ID) of a subgroup correspond-
ing to the multicast address from a first preset mapping table
and send an inquired result to the forwarding module 703;

the forwarding module 703 is configured to forward, when
the ID of the corresponding subgroup in the inquired result is
an MCID, the multicast frame carrying the MCID to a corre-
sponding PE assembly via the master port; and

the distributing module 704 is located in the PE assembly
and is configured to distribute the multicast frame to a UE
according to a correspondence between the MCID carried in
the multicast frame and a downlink port of the PE assembly.

FIG. 8 is a detailed structural diagram of a forwarding
module in the device for implementing multicast forwarding
in an EVB shown in FIG. 7. As shown in FIG. 8, the forward-
ing module 703 includes:

a carrying unit 7031 configured to carry the MCID in the
multicast frame when the ID of the corresponding subgroup is
the MCID; and

a first sending unit 7032 configured to forward via the
master port the multicast frame carrying the MCID to a physi-
cal port corresponding to the master port and send via the
physical port the multicast frame carrying the MCID to the
corresponding PE assembly.

FIG. 9 is a detailed structural diagram of a distributing
module in the device for implementing multicast forwarding
in an EVB shown in FIG. 7. As shown in FIG. 9, the distrib-
uting module 704 includes:

a receiving unit 7041 configured to receive the multicast
frame carrying the MCID via an uplink port;

an inquiring unit 7042 configured to inquire on a second
preset mapping table;

a forwarding unit 7043 configured to duplicate and forward
the multicast frame levelwise according to a correspondence
between the MCID carried in the multicast frame and a PE
downlink port in the second preset mapping table;



US 9,049,138 B2

9

astripping unit 7044 configured to strip the MCID from the
multicast frame when the multicast frame is forwarded to an
external port between the PE assembly and the UE; and

a second sending unit 7045 configured to send the multi-
cast frame stripped of the MCID to the UE via the external
port.

The device in this embodiment may be provided inside the
EVB, and the receiving module 701 receives the multicast
frame and acquires the multicast address from the multicast
frame. In this embodiment, the receiving module 701 may be
an EVB controlling bridge. One multicast frame includes one
multicast address. The EVB includes a number of multicast
groups. One multicast address corresponds to multiple sub-
groups of one multicast group, each subgroup corresponds to
one extended physical port, and each subgroup corresponds
to a master port in the mapping ports of the port mapping S
assembly of one EVB controlling bridge. When the multicast
frame is received, the inquiring module 702 inquires on the
master port and ID of the corresponding subgroup from the
first preset mapping table using the multicast address as the
index, and when the ID of the corresponding subgroup is
MCID, the forwarding module 703 forwards the multicast
frame carrying the MCID to the corresponding PE assembly
via the corresponding master port; the distributing module
704 in the PE assembly distributes the multicast frame to the
UE according to the correspondence between the MCID car-
ried in the multicast frame and the PE downlink port. The
specific process of forwarding and distributing includes:

when the ID of the corresponding subgroup is the MCID,
the carrying unit 7031 in the forwarding module 703 carries
the MCID in the multicast frame, the first sending unit 7032
forwards via the corresponding master port the multicast
frame carrying the MCID to the physical port corresponding
to the master port, and sends the multicast frame carrying the
MCID to the corresponding PE assembly via the physical
port.

The receiving unit 7041 in the distributing module 704
receives the multicast frame carrying the MCID via a PE
uplink port, the inquiring unit 7042 inquires on the second
preset mapping table, and the forwarding unit 7043 duplicates
and forwards the multicast frame levelwise according to a
correspondence between the MCID carried in the multicast
frame and a PE downlink port in the second preset mapping
table; the stripping unit 7044 strips the MCID from the mul-
ticast frame when the multicast frame is forwarded to an
external port between the PE assembly and the UE; and
finally the second sending unit sends the multicast frame
stripped of the MCID to the UE via the external port, such that
the multicast information obtained by the UE is the required
information.

The first preset mapping table reflects the mapping relation
between the multicast address and the master port and ID of a
subgroup corresponding to the multicast address; the second
preset mapping table reflects the correspondence between the
MCID and a PE downlink port.

In an embodiment of the present disclosure, the same mul-
ticast frame is forwarded just once at the same physical portin
the EVB according to the mapping relation between the mul-
ticast address in the multicast frame and the master port and
the ID of the corresponding subgroup, avoiding waste of
network bandwidth caused by repetitive duplicating of the
multicast frame by the same physical port, and increasing
network bandwidth utilization.

FIG. 10 is an structural diagram of a device for implement-
ing multicast forwarding in an EVB according to another
embodiment of the present disclosure. As shown in FIG. 10,
another embodiment of the disclosure proposes a device for
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implementing multicast forwarding in EVB, wherein based
on the previous embodiment, the device further includes:

an establishing module 700 connected with the receiving
module 701 and configured to establish the first preset map-
ping table for the mapping relation between the multicast
address and the master port and the ID of the corresponding
subgroup, send the first preset mapping table to the inquiring
module, establish the second preset mapping table for the
correspondence between the MCID and the PE downlink
port, and send the second preset mapping table to the distrib-
uting module.

The forwarding module 703 may be further configured to,
when the ID of the corresponding subgroup is a CVID, the
multicast frame to the UE via an external port corresponding
to the CVID; in this embodiment, the multicast frame is sent
to the UE via the external port of the EVB controlling bridge
itself.

FIG. 11 a the structural diagram of a system for implement-
ing multicast forwarding according to an embodiment of the
present disclosure. As shown in FIG. 11, the disclosure pro-
poses a system for implementing multicast forwarding 1,
including an EVB 11 and a UE 12 connected with an external
port of the EVB 11, wherein the EVB 11 includes a device for
implementing multicast forwarding 111 described in an
aforementioned embodiment, and the device for implement-
ing multicast forwarding 111 includes a receiving module
701, an inquiring module 702, a forwarding module 703, and
a distributing module 704, wherein

the receiving module 701 is configured to receive a multi-
cast frame, acquire a multicast address from the multicast
frame, and send the multicast address to the inquiring mod-
ule;

the inquiring module 702 is configured to inquire on a
master port and an identifier (ID) of a subgroup correspond-
ing to the multicast address from a first preset mapping table
and send an inquired result to the forwarding module 703;

the forwarding module 703 is configured to forward, when
the ID of the corresponding subgroup in the inquired result is
an MCID, the multicast frame carrying the MCID to a corre-
sponding PE assembly via the master port; and

the distributing module 704 is located in the PE assembly
and is configured to distribute the multicast frame to a UE
according to a correspondence between the MCID carried in
the multicast frame and a downlink port of the PE assembly.

With the method, device, and system for implementing
multicast forwarding in the EVB of the present disclosure, the
same multicast frame is forwarded just once at the same
physical port in the EVB according to the mapping relation
between the multicast address in the multicast frame and the
master port and the ID of the subgroup corresponding to the
multicast address, avoiding waste of network bandwidth
caused by repetitive duplicating of the multicast frame by the
same physical port, and increasing network bandwidth utili-
zation.

What described above are merely preferable embodiments
of the present disclosure and are not intended to limit the
scope of the disclosure, and any equivalent structure or flow
variation made using the content of the description and fig-
ures of the disclosure or direct or indirect application to any
other relevant technical field is likewise included in the scope
of the present disclosure.

The invention claimed is:
1. A method for implementing multicast forwarding in an
Extended VLLAN Bridge (EVB), comprising:
receiving a multicast frame and acquiring a multicast
address from the multicast frame;
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inquiring two or more subgroups corresponding to the
multicast address from a first preset mapping table;

inquiring an identifier (ID) corresponding to each sub-
group, mapping port corresponding to each ID of the
corresponding subgroup and a master port of the
inquired mapping ports from the first preset mapping
table;

forwarding, when the ID of the corresponding subgroup is

a Multicast Identifier (MCID), the multicast frame car-
rying the MCID to a corresponding Port Extender (PE)
assembly via the master port; and

distributing, by the PE assembly, the multicast frame to a

User Equipment (UE) according to a correspondence
between the MCID carried in the multicast frame and a
downlink port of the PE assembly,

wherein distributing, by the PE assembly, the multicast

frame to a UE according to a correspondence between
the MCID carried in the multicast frame and a downlink
port of the PE assembly comprises:

receiving, by the PE assembly, the multicast frame carrying

the MCID via an uplink port;

inquiring on a second preset mapping table, duplicating

and forwarding the multicast frame through a downlink
port which extended level by level according to a corre-
spondence between the MCID carried in the multicast
frame and a PE downlink port in the second preset map-
ping table;

stripping the MCID from the multicast frame when the

multicast frame is forwarded to an external port between
the PE assembly and the UE; and

sending the multicast frame stripped of the MCID to the

UE via the external port.
2. The method according to claim 1, wherein forwarding,
when the ID of the corresponding subgroup is an MCID, the
multicast frame carrying the MCID to a corresponding PE
assembly via the master port comprises:
carrying the MCID in the multicast frame when the ID of
the corresponding subgroup is the MCID; and

forwarding via the master port the multicast frame carrying
the MCID to a physical port corresponding to the master
port and sending via the physical port the multicast
frame carrying the MCID to the corresponding PE
assembly.
3. The method according to claim 1, further comprising:
before receiving a multicast frame and acquiring a multicast
address from the multicast frame,
establishing the first preset mapping table for the mapping
relation between the multicast address and the master
port and the ID of the corresponding subgroup; and

establishing the second preset mapping table for the corre-
spondence between the MCID and the PE downlink
port.

4. The method according to claim 3, further comprising:
before inquiring on a master port and an ID of a subgroup
corresponding to the multicast address from a first preset
mapping table,

sending, when the ID of the corresponding subgroup is a

Customer VL AN Identifier (CVID), the multicast frame
to the UE via an external port corresponding to the
CVID.

5. The method according to claim 2, wherein distributing,
by the PE assembly, the multicast frame to a UE according to
a correspondence between the MCID carried in the multicast
frame and a downlink port of the PE assembly comprises:

receiving, by the PE assembly, the multicast frame carrying

the MCID via an uplink port;

15

20

35

40

45

12
inquiring on a second preset mapping table, duplicating
and forwarding the multicast frame through a downlink
port which extend level by level according to a corre-
spondence between the MCID carried in the multicast
frame and a PE downlink port in the second preset map-
ping table;
stripping the MCID from the multicast frame when the
multicast frame is forwarded to an external port between
the PE assembly and the UE; and

sending the multicast frame stripped of the MCID to the

UE via the external port.
6. The method according to claim 5, further comprising:
before receiving a multicast frame and acquiring a multicast
address from the multicast frame,
establishing the first preset mapping table for the mapping
relation between the multicast address and the master
port and the ID of the corresponding subgroup; and

establishing the second preset mapping table for the corre-
spondence between the MCID and the PE downlink
port.

7. The method according to claim 6, further comprising:
before inquiring on a master port and an ID of a subgroup
corresponding to the multicast address from a first preset
mapping table,

sending, when the ID of the corresponding subgroup is a

Customer VL AN Identifier (CVID), the multicast frame
to the UE via an external port corresponding to the
CVID.

8. A device for implementing multicast forwarding in an
Extended VL AN Bridge (EVB), comprising a receiving mod-
ule, an inquiring module, a forwarding module and a distrib-
uting module, wherein

the receiving module is configured to receive a multicast

frame, acquire a multicast address from the multicast
frame, and send the multicast address to the inquiring
module;

the inquiring module is configured to inquire on two or

more subgroups corresponding to the multicast address,
an identifier (ID) corresponding to each subgroup, map-
ping port corresponding to each ID of the corresponding
subgroup and a master port of the inquired mapping
ports from a first preset mapping table and send an
inquired result to the forwarding module;

the forwarding module is configured to forward, when the

ID of the corresponding subgroup is a Multicast Identi-
fier (MCID), the multicast frame carrying the MCID to
a corresponding Port Extender (PE) assembly via the
master port; and

the distributing module is located in the PE assembly and is

configured to distribute the multicast frame to a User
Equipment (UE) according to a correspondence
between the MCID carried in the multicast frame and a
downlink port of the PE assembly,

wherein the receiving module, inquiring module, forward-

ing module and distributing module are each the result of
execution on a processor of instructions stored in a
memory,

wherein the distributing module comprises a receiving

unit, an inquiring unit, a forwarding unit, a stripping unit
and a second sending unit, wherein

the receiving unit is configured to receive the multicast

frame carrying the MCID via an uplink port;

the inquiring unit is configured to inquire on a second

preset mapping table;

the forwarding unit is configured to duplicate and forward

the multicast frame through a downlink port which
extended level by level according to a correspondence
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between the MCID carried in the multicast frame and a
PE downlink port in the second preset mapping table;
the stripping unit is configured to strip the MCID from the

multicast frame when the multicast frame is forwarded
to an external port between the PE assembly and the UE;
and

the second sending unit is configured to send the multicast

frame stripped of the MCID to the UE via the external
port,

wherein the receiving unit, inquiring unit, forwarding unit,

stripping unit and second sending unit are each the result
of execution on a processor of instructions stored in a
memory.

9. The device according to claim 8, wherein the forwarding
module comprises a carrying unit and a first sending unit,
wherein

the carrying unit is configured to carry the MCID in the

multicast frame when the ID of the corresponding sub-
group in the inquired result is the MCID; and
the first sending unit is configured to forward via the master
port the multicast frame carrying the MCID to a physical
port corresponding to the master port and send via the
physical port the multicast frame carrying the MCID to
the corresponding PE assembly, wherein the carrying
unitand first sending unit are each the result of execution
on a processor of instructions stored in a memory.
10. The device according to claim 6, further comprising:
an establishing module configured to establish the first
preset mapping table for the mapping relation between
the multicast address and the master port and the ID of
the corresponding subgroup, send the first preset map-
ping table to the inquiring module, establish the second
preset mapping table for the correspondence between
the MCID and the PE downlink port, and send the sec-
ond preset mapping table to the distributing module,

wherein the establishing module is the result of execution
on a processor of instructions stored in a memory.

11. The device according to claim 10, wherein the forward-
ing module is further configured to send, when the ID of the
corresponding subgroup is a Customer VLAN Identifier
(CVID), the multicast frame to the UE via an external port
corresponding to the CVID.

12. The device according to claim 9, wherein the distrib-
uting module comprises a receiving unit, an inquiring unit, a
forwarding unit, a stripping unit and a second sending unit,
wherein

the receiving unit is configured to receive the multicast

frame carrying the MCID via an uplink port;

the inquiring unit is configured to inquire on a second

preset mapping table;
the forwarding unit is configured to duplicate and forward
the multicast frame through a downlink port which
extended level by level according to a correspondence
between the MCID carried in the multicast frame and a
PE downlink port in the second preset mapping table;

the stripping unit is configured to strip the MCID from the
multicast frame when the multicast frame is forwarded
to an external port between the PE assembly and the UE;
and

the second sending unit is configured to send the multicast

frame stripped of the MCID to the UE via the external
port,

wherein the receiving unit, inquiring unit, forwarding unit,

stripping unit and second sending unit are each the result
of execution on a processor of instructions stored in a
memory.
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13. The device according to claim 12, further comprising:

an establishing module configured to establish the first
preset mapping table for the mapping relation between
the multicast address and the master port and the ID of
the corresponding subgroup, send the first preset map-
ping table to the inquiring module, establish the second
preset mapping table for the correspondence between
the MCID and the PE downlink port, and send the sec-
ond preset mapping table to the distributing module,

wherein the establishing module is the result of execution
on a processor of instructions stored in a memory.

14. The device according to claim 13, wherein the forward-
ing module is further configured to send, when the ID of the
corresponding subgroup is a Customer VLAN Identifier
(CVID), the multicast frame to the UE via an external port
corresponding to the CVID.

15. A system for implementing multicast forwarding, com-
prising: an Extended VLLAN Bridge (EVB) and a User Equip-
ment (UE) connected with an external port of the EVB,
wherein the EVB comprises a device for implementing mul-
ticast forwarding, and the device for implementing multicast
forwarding comprises a receiving module, an inquiring mod-
ule, a forwarding module, and a distributing module, wherein

the receiving module is configured to receive a multicast

frame, acquire a multicast address from the multicast
frame, and send the multicast address to the inquiring
module;

the inquiring module is configured to inquire on two or

more subgroups corresponding to the multicast address,
an identifier (ID) corresponding to each subgroup, map-
ping port corresponding to each ID of the corresponding
subgroup and a master port of the inquired mapping
ports from a first preset mapping table and send an
inquired result to the forwarding module;

the forwarding module is configured to forward, when the

ID of the corresponding subgroup is a Multicast Identi-
fier (MCID), the multicast frame carrying the MCID to
a corresponding Port Extender (PE) assembly via the
master port; and

the distributing module is located in the PE assembly and is

configured to distribute the multicast frame to the UE
according to a correspondence between the MCID car-
ried in the multicast frame and a downlink port of the PE
assembly,

wherein the receiving module, inquiring module, forward-

ing module and distributing module are each the result of
execution on a processor of instructions stored in a
memory,

wherein the distributing module comprises a receiving

unit, an inquiring unit, a forwarding unit, a stripping unit
and a second sending unit, wherein

the receiving unit is configured to receive the multicast

frame carrying the MCID via an uplink port;

the inquiring unit is configured to inquire on a second

preset mapping table;
the forwarding unit is configured to duplicate and forward
the multicast frame through a downlink port which
extended level by level according to a correspondence
between the MCID carried in the multicast frame and a
PE downlink port in the second preset mapping table;

the stripping unit is configured to strip the MCID from the
multicast frame when the multicast frame is forwarded
to an external port between the PE assembly and the UE;
and

the second sending unit is configured to send the multicast

frame stripped of the MCID to the UE via the external
port,
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wherein the receiving unit, inquiring unit, forwarding unit,
stripping unit and second sending unit are each the result
of execution on a processor of instructions stored in a
memory.



